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Abstract Objective: In order to observe gray matter variation in patients with chronic 
obstructive pulmonary disease (COPD) via morphological analysis method of voxel-
based morphometry (VBM) and FSL software. Materials and Methods: Twenty-fi ve 
patients of COPD (patient group) and twenty-fi ve volunteers matched with age, gender, 
cultural background and no history of neurologic or psychopathic disorders (control 
group) were recruited. All subjects were examined, including pulmonary function, 
mental state examination and blood gas. 3D T1WI of brain were performed on 
Siemens Verio 3.0 T MRI scanning. All the imaging were drawn to PC workstation and 
computed with software of FSL (cluster size reduced >70 voxel). Statistical analysis 
was performed using the general linear model to detect whole brain gray matter volume 
differences between the two groups. Results: Compared with the control group, the 
patients with COPD had markedly lower scores in the activities of daily life, the 
Mini-Mental State Examination, and Visual Reproduction, and Figure Memory tests. 
Statistical correlation between two groups showed signifi cant gray matter volume loss 
in the regions of frontal lobe (bilateral orbital gyros, bilateral inferior frontal gyrus 
triangle), medial frontal gyrus, right anterior insular gyrus, and deep nuclei (P<0.01). 
According to the statistics of t value maximum voxels in coordinate of MNI, the 
Brodmann regions of the brain, which obviously atrophy, were mainly in 47 brain 
regions (superior frontal gyrus), the bilateral 13 brain regions (insular cortex), 22 brain 
regions (superior temporal gyrus), bilateral 32 and 24 brain regions. Conclusions: 
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诊断标准根据GICOLD (Global Initiative for 


















Tab. 1 Physiological and psychological characteristics ( x±s)
Item COPD Controls P value
ADL 20.1±6.5 14.6±1.5 <0.01
HR 92.4±16.2 70.9±8.9 <0.01
BP (mm Hg)
 Systolic pressure 136.1±19.1 136.5±18.0 ＞0.05
 Diastolic pressure 81.8±10.7 77.5±14.5 ＞0.05
 Sao2, (%) 94.0±4.2 97.0±1.3 <0.01
 Po2 (mm Hg) 79.9±23.3 98.5±11.3 <0.01
 Pco2 (mm Hg) 48.1±6.0 39.8±3.0 <0.01
 pH 7.37±0.1 7.4±0.01 ＞0.05
Pulmonary function testing
 Respiratory rate (breaths/min) 23.5±6.0 16.9±5.5 <0.01
 FVC (% predicted) 66.6±17.2 96.1±14.7 <0.01
 FEV1 (% predicted) 43.4±16.4 97.5±16.9 <0.01
 FEV1/FVC (%) 50.3±10.7 80.0±8.3 <0.01
 Cognitive tests MMSE 23.3±3.4 25.8±2.1 <0.05
Digit span
 Forward task 7.0±1.6 7.7±1.4 ＞0.05
 Backward task 4.1±1.9 4.3±1.5 ＞0.05
 Visual reproduction 8.2±3.4 10.3±3.0 <0.05
 Figure memory 10.5±3.0 12.4±1.9 <0.05
Note: Data are presented as  x±s SD. ADL: activities of daily living. BMI: 
body mass index. COPD: chronic obstructive pulmonary disease. FVC: 
forced vital capacity. FEV1: forced expired volume in one second. MMSE: 
Mini-Mental State Examination.
1.4 MRI检查方法
MRI检查在 Siemens 3.0 T Verio MR设备上进
行，常规T1WI及T2WI检查，3D T1WI (FSPGR)，
参数：TR 1900 ms，TE 2.48 ms，FOV 25 cm× 
regions mainly relate to bilateral prefrontal cortex, medial frontal gyrus, and right anterior insular gyrus. The regions of brain cortex 
injury are consistent with other diseases, such as obstructive sleep apnea, congenital central expiratory defi ciency syndrome, and the 
cerebral injury of people living in high altitude areas.
Key words Lung disease, obstructive; Cerebral cortex; Magnetic resonance imaging
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Fig. 1 Compared with COPD patients and the control group, The red area represents a signifi cant difference of 

























































Tab. 2 Statistical maximum t value of voxel coordinate position in MNI
Area Volume (mm3) Brodmann areas
MNI coordinate t-score 
(peak)x y z
Rectus R  　　　　    118 11 9 39 20 4.31
Precentral L   　　    100 6 －51 －5 33 4.95
Cingulum Ant R 485 32 8 38 17 5.88
Cingulum Ant L 212 32 －8 38 18 4.49
Cingulum Mid R 157 24 6 9 42 4.87
Cingulum Mid L 136 24 －6 －9 41 4.91
Temporal Sup L 280 22/42 －60 －33 3 4.99
Temporal Sup 837 22 －57 －14 10 4.91
Rolandic Oper L Insula/Temporal Sup 2821 13/22/47 44 11 －5 5.15
Rolandic Oper R Insula/Temporal Sup/ 1551 13/22/47 －33 12 15 4.48
Rolandic Oper L Thalamus/pulvinar L 1270 －12 －30 3 6.46
Thalamus/pulvinar R 2210 12 －26 8 5.29
Caudate L 212 －9 14 14 4.91
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相一致。
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